SUMMARY The rates at which people smoke cigarettes during different periods of the day were obtained from three occupational groups. Group 1 consisted of those working at the main London production site of a food processing factory, Group 2 consisted of those in the administrative offices of the same company; there are smoking restrictions at both. Group 3 consisted of workers in the offices of a London borough where there are no smoking restrictions. Replies were received from 3174 people, or 88% of those approached. There was a higher proportion of non-smokers (over 70 %) among the two groups of office workers than among the food processing workers (about 55%). Smokers in Group 3 recorded somewhat higher average cigarette consumption than those in Groups 1 and 2. During different periods of the day, the maximum hourly rate of cigarette smoking was about three times the minimum rate. For Groups 1 and 2 the maximum rate was consistently during the interval between leaving work and going to bed. In contrast, the maximum rate for Group 3 was consistently during the afternoon, while at work, and the rate between leaving work and going to bed was similar to the rate for the day as a whole. Results will help in deciding the time of day at which blood for carboxyhaemoglobin estimations should be taken.
While much is known about the total daily quantities of cigarettes and other forms of tobacco smoked, little if any information is available about cigarette consumption during different periods of the day; these details are needed for studies on smoking related to blood carboxyhaemoglobin (COHb) estimations, since COHb levels in tobacco smokers vary throughout the day and are affected by the pattern of tobacco consumption . Depending on the extent of inhalation, and the type and brand of tobacco, variable amounts of carbon monoxide are drawn into the lungs during smoking. Carbon monoxide is over 200 times more readily bound to haemoglobin than oxygen, and since accurate and practicable methods for measuring COHb levels are available, these levels may give more valid and objective indications of the extent to which the gaseous phase of tobacco smoke reaches the lungs than self-reported information on levels ofinhalation. Those with high COHb levels may be expected subsequently to experience a higher incidence of certain smoking-related diseases than those with low levels; in this sense, COHb levels may provide a general 'marker' for those at varying risks of these diseases. In addition, the possibility that carbon monoxide is specifically related to the production of atheroma (Astrup, 1972) suggests that COHb determinations may help to clarify the role of smoking in the onset of ischaemic heart disease, a condition in which the role of smoking is less clear than in lung cancer. Wald et al. (1973) , in a crosssectional study, found that those with COHb levels of 5 % or more were 21 times more likely to have had episodes of clinical arterial disease than those of the same age and sex with similar past and present smoking habits, but with COHb levels of less than 3 %.
Blood carbon monoxide has a half-life of less than four hours (varying under different circumstancesfor example, with exercise). COHb levels measured early in the day may therefore only approximately reflect habitual day-time COHb levels, since they will be disproportionately influenced by the shortterm effects of the relatively small amount of tobacco smoked during the first few hours after waking. Information on rates at which tobacco (especially in cigarettes) is smoked during different periods of the day is thus important. In Groups 1 and 2, the maximum rate was consistently during period (f), when it was nearly 50% greater than the average rate for the whole day. Except for women who were light smokers in Group 2, the second highest rate for Groups 1 and 2 was consistently during period (a). In contrast, the maximum rate in Group 3 was during the afternoon, while still at work, when it was about 30% greater than the average rate for the whole day. The second highest hourly rate also occurred at work and the lowest rate was consistently during the interval between rising and arrival at work; the rate between departure from work and going to bed was very similar to the rate for the day as a whole. Table 4 shows the percentages of total daily cigarettes smoked by each of the three groups according to the times of day when Groups 1 and 2 Table 3 shows that there is usually not less than a twofold difference between the highest and lowest hourly smoking rate for the various periods of the day. In two subgroups, the difference is more than fivefold, although the ratios shown are subject to wide confidence intervals. On average, however, the difference for all smokers is nearly threefold, and this may clearly be relevant when taking specimens for COHb analyses. The variation in rates is more marked in women than men, especially in Groups 1 and 2. The times of the maximum smoking rates appear to vary according to whether smoking restrictions are in force or not; where they are, these rates occur consistently between departure from work and going to bed, while in their absence, they tend to occur while still at work. The production nature of the jobs in which most of the members of Group 1 were engaged almost certainly made it more difficult for them to smoke at work than those in Group 2 and, to an even greater extent, Group 3. It is therefore interesting that after work, the average consumption by Group 1 was about 50% higher than for the whole day, whereas for Group 2 the increase of 40% was rather less; in Group 3 the rate after work was almost identical with the rate for the day as a whole. The presence or absence of smoking restrictions at work may thus be an important determinant of smoking patterns during the day, although other explanations for the differences are possible. The differences in total daily consumption between men and women in Group 3, and those in Groups 1 and 2, are not very large and are certainly not as striking as the differences in patterns already referred to. It is obviously possible that restrictions on smoking at work may influence total daily consumption, but our data provide no clear evidence on this. On the assumption that the groups in this survey are representative of other groups, and from knowledge of the validity of a single COHb estimation as a measure of the total daily carbon monoxide uptake from smoking , our results will help in deciding the time of day at wbich blood for COHb should be taken. Clearly, the optimum time will generally be as late in the day as possible, but this will often be difficult for both the investigators and participants in many studies. We wish to thank all those who took part in the study for their help. Reprints from T. W. Meade, MRC-DHSS Epidemiology and Medical Care Unit, Northwick Park Hospital, Harrow, Middlesex HAl 3UJ.
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